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1 IIOSICHUTEJIBHAS 3AIIMCKA

1.1 Heap AUCHUIUIMHBL. YIIyOUTh U PACIIMPUTh IPEICTaBICHHUE OyIyLIEro y4HTENs
MaTEMaTHKH O NOHATHH YMCIIA KK YJIEMEHTA COOTBETCTBYIOIIEH YACIOBON CUCTEMBI.

1.2 Mecto aucumniuebl B cTpykrype OOIL: {uctumnnmaa «UuciaoBble CUCTEMBD) OT-
HOCUTCS K JUCLMIUIMHAM 00s3aTebHOM yacTu (4acTH, (POpMUpPYEMOIl ydacTHUKaMH 0Opa3oBa-
TeJIbHBIX OTHOMIeHu#) Oioka b1 (b1.B.07).

1.3 ucuunjmHa HanmpaBJjieHa Ha (pOpMHUPOBaHUE cJeayIuX KomneTeHuuii: YK-1,
[K-2:

- YK-1. Crioco6eH ocymecTBIsATh MOUCK, KPUTUUECKUIN aHAINU3 U CUHTE3 MH(pOpMalUY,
IPUMEHSTh CUCTEMHBIN MMOAXO0J /ISl PEIICHUs IIOCTABICHHbBIX 33/1a4, HHAMKATOPAMH JOCTHXE-
HUS KOTOPOU SIBJIETCS:

e VK-1.1 JlemoHCTpUpYET 3HAaHHE OCOOEHHOCTEN CUCTEMHOIO U KPUTUYECKOTO MBILILIE-
HUS ¥ TOTOBHOCTb K HEMY.

- IIK-2. CnocoGeH oOCymIecTBIIATh MENAarornyeckyro JesTeIbHOCTh MO NPO(UIbHBIM
npeaMeTaM (JUCIHUILTHHAM, MOJIYJISIM) B paMKax IPOTrpaMM OCHOBHOT'O OOIIETO W CPEAHETO 00-
1ero o0pa3oBaHusl; UHIUKATOPAMU JIOCTHKEHUS KOTOPOil SBIsETCA:

e [IK-2.2 BrnageeT OCHOBHBIMH TIOJIOKEHUSIMU KJIACCHUYECKUX pa3feiioB Mare-
MaTHYECKON HayKH, CUCTEMON OCHOBHBIX MAaTEMaTHUECKUX CTPYKTYP U METO/IOB.

1.4 TlepeyeHb NJIAHUPYEMBIX pPe3yJbTAaTOB 00y4eHMs. B pe3ynbraTe u3ydyeHus qucLu-
IUITMHBI CTYACHT JOJIKEH

- 3HATD!

— AKcHOMaTHUYECKO€ MOCTPOEHUE YUCIIOBBIX CUCTEM,;

— [IloHATHE MHHMMAJIBHOIO PaCIIMPEHHUs MPH IIEPEXOE OT OJHOU CUCTEMBI K IPYIOii;

— HMBomopdusm pazaudHbIX MOJIEIEH OJTHON U TOW KE CUCTEMBI.

yMeThb:

— OO0OCHOBBIBAaTh YMCIIOBBIE 3aKOHBI, HCIIOJIb3yeMble 0e3 J10Ka3aTeIbCTBA B IIKOJIBHOM

Kypce MaTeMaTHKH.
— CrpouTh MOJIENH YUCIIOBBIX CUCTEM.

BJIAJ1€Th:
—  HaBbIKaMHU pCHICHUSA TUIIOBLIX 3a/a4.

1.5 O6masi Tpyn0eMKOCTh AUCHUTIMHBI «UHCIOBBIE CHCTEMBI» COCTAaBIIAET 2 3a4eT-
ueix equnuil (nanee — 3E) (72 gaca):

1.6 O0bem AMCHMIVIMHBI M BUABI Y4eOHOI 1esiTe IbHOCTH

O0beM TUCHUILIMHBI M BHIbI Y4e0HOH IeiTeJTbHOCTH (0uHas ¢opma o0yueHust)

Bup yyeOHoii padoThl Bcero yacos Cemectp 5
O01mas TpyA0eMKOCTh 72 72
AyIUTOPHBIE 3aHATHUS 36 36
Jlexun 14 14
ITpakTHyeckue 3aHsTHS 22 22
CamocrosiTenpHas paborta 36 36
Buzg utoroBoro KOHTposIst - 3a4€T

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHHUE




2.1 Oynas ¢opma o0yueHus

YueOHO-TeMAaTHUYECKHI IIJIaH

AyAUTOpPHBIE 3aHATHS Camocrosi-
HaunmenoBanmue Bcero
Ne IIpakTnyeckue | TeJbHas
TeM (pa3aesioB) 4acoB Jlekuuu
3aHATHSA pabora
1. | Tema 1. Akcuomaruueckas 14 2 6 6
TEOpHsI HATYPAIbHBIX YUCEII
2. | Tema 2. YnopsimoueHHbIC
MHOECTBA U CUCTEMBI. 8 5 4 2
AKkcuomarnueckasi Teopus
LIEJIBIX YUCEI
3. | Tema 3. AkcuomaTuveckas 10 2 2 6
TEOPHS PAIIMOHATBHBIX YUCEI
4. | Tema 4.IlociaenoBaTeIbHOCTH B 10 2 2 5
HOPMHUPOBAHHBIX TOJIAX
5. | Tema 5. Akcuomaruueckas 12 2 4 5
TEOPHs ACUCTBUTEIBHBIX YHCEI
6. | Tema 6. Akcmomaruueckas 10 2 2 5
TEOPHSI KOMIIJICKCHBIX YHCET
7. | Tema 7. JIunelinple anreopbl 8 2 2 4
HaJl NOJIIMU
3auét
UTOIo 72 14 22 36
HNuTepakTHBHOE 00yUYeHHeE N0 AUCHUIIHHE
HaumeHoBaHue Bun ®opma Koa-
Ne UHTEPAKTHBHOIO | BO
TeM (pa3aesioB) 3aHSATHSA
3aHATHUSA 4acoB
1. | Tema 1. Akxcuomaruueckass TEOpUsi HaTypajb- paboTa B MaJbIxX
HbIX yncesn. CBONCTBA CIOKEHUSI U YMHOXKEHHS np rpymnmnax 2
HaTypaJIbHBIX YHUCEI
2. | Tema 1. AkcuoMaruyeckasi TEOpHs HaTypaib- paboTa B MaJIbIX
HBIX Ynces. DKBUBAJIEHTHOCTh AKCUOMBI MH- np rpynmnax 2
JTYKITUW U TEOPEMBI O HAUMEHBIIIEM JIEMEHTE
3. | Tema 1. Axcuomaruueckas Teopusi HaTypalb- paboTa B MaJIbIX
HbIX yucen. [lopsaok B cucTeMe HaTypalbHbBIX np rpynmnax 2
YUCE
4. | Tema 5. Akcuomarnueckasi Teopus J1€HCTBU- p paboTa B MaJbIxX 2
TEIbHBIX YUCETT rpymnmnax
5. | Tema 7. Jluneiinsie anreOpbl HaJ MOIAMU mp paboTta B MaJbIxX 5
rpymnmnax
HUTOIro 10

3 COIEP)KAHME TEM (PA3/EJIOB)




1. AkcuoMaTH4YeCKasi TEOPUS HATYPAJIbHBIX YHCEJ

@opMyIMpOBKa aKCMOMAaTUYECKOW TEOpUM HATypaslbHbIX uuces. CBOWCTBA CIOXKEHMS U
YMHOXXEHHUS HaTypaJbHBIX 4ucCel. Teopemsbl, NMOArOTABIMBAIOIIME BBeIeHUE Nopsaka Ha N.
Omnpenenenne u cBoiicTBa HepaBeHCTB Ha N. Teopema O CyIIeCTBOBAHMHM HAaWMEHBUIETO U
HauOOJIBIIErO 3JEMEHTOB B IOJMHOXECTBAX HATypaJIbHBIX 4yHcell. beCKOHEYHOCTh MHOXeCTBa
HaTypaJbHBIX yucen. HarypanpHble KpaTHbIE U CTEIIEHU 3JIEMEHTOB IOJIYTPYIIIbI, X CBOMCTBA.
Kareropu4HoOCTh aKCMOMATUYECKOM TEOPUM HATypaibHBIX 4Hcend. Axcuomaruka Ileano. Onpe-
JIEJIEHNE, CYIIECTBOBAHUE U €IMHCTBEHHOCTh CYMMbI U IPOU3BEJEHUS. DKBUBAIEHTHOCTD JBYX
(GOopMyYIHPOBOK aKCMOMaTHUECKOW TEOpUM HaTypasibHbIX uucen. HezaBucumocts akcuom Ilea-
HO. He3aBUCHMMOCTh aKCHOMBI MHAYKIUH, U €€ POJIb B apUPMETUKE. DKBHUBAJICHTHOCTh aKCHOMBI
WHAYKIIMH U TEOPEMBI O HANMEHBIIEM JIEMEHTE.
2. YnopsizoueHHbIe MHOKeCTBA H CHCTEMBbI

OnpeneneHue ynopsao4e€HHOIO MHOYKECTBA, YHNOPAJOYEHHOW TPYIIIbI, YHIOPSAOYEHHOTO
Kosblia. CBOMCTBA 3JEMEHTOB JIMHEWHO YHOPSAOYEHHOro Kousiblia. Kpurepuil cymiectBoBaHus,
OJIHO3HAYHOCTU M IPOJOJDKEHUS Iopsaka B Koible. lIpuMepsl Kozien ¢ HEOJNHO3HAYHBIM
MOPSIIKOM, C HEAPXMMEIOBBIM NOPAAKOM. Teopema 0 €IMHCTBEHHOCTH IOpsAJIKa B IOIYKOJIbLE
HaTypaJIbHbIX 4Hcel. AKCHOMaTH4YecKas TeOopus LenblX 4yuced. IlepBuUYHbBIE TEpMUHBI U
akcuombl. CBolicTBa LenbIX uucen. Teopema o mopsjake Ha Z. HenpotuBopeuuBOCTh U
KaT€rOpM4YHOCTb AKCMOMATUYECKON TEOPUU LIEIIBIX YACEN.

3. AKkcnoMaTH4ecKasi TeopHusi PAllHOHAJIbHBIX YK ces

ITepBuuHbIe TepMUHBI U akcHOMBI. CBONCTBA pallMOHAIBHBIX 4ucell. Teopema o mopsike
IIOJIs pPallMOHAJIBHBIX yncen. Teopema 0 CyIecTBOBAHUM B JIMHEHHO CTPOTO YIOPSAAOYEHHOM II0-
Jie TOAMOJISA, U30MOP(PHOI0 MO0 PALMOHAIBHBIX YMceld. [IIOTHOCTE MO paluOHANbHBIX YH-
cen. HempoTuBopeunBOCTh M KATETOPUYHOCTHh AaKCMOMATHYECKOW TEOPUH PAlHOHATIBHBIX YUCEL.

4. IocsienoBaTeIbHOCTH B HOPMHPOBAHHBIX MOJISIX

Onpenenenne M cBoilicTBa HOpMBL. [Ipumepsl HOpmHpoBaHHBIX mnonel. CBolicTBa
HKBUBAJIEHTHOCTHU, (Q)YHIaMEHTAIbHOCTH, CXOAUMOCTH, OFPaHUYEHHOCTH MOCIEA0BaTEIbHOCTEN
HOPMHUPOBAHHOTO  MOJIS, JIMHEHHO  YIOPSJOYEHHOIO TMOJs, apXUMEAOBCKM  JIMHEWHO
YIOPSA0OYEHHOTO MOJIS.

5. AKCHOMATHYeCKasl TeOpHs JeHCTBUTEIbHBIX YHCe

[lepBuuHble TepMUHBI U aKcUOMbl. CBOMCTBA JEHCTBUTENBHBIX YHCEN: NEHCTBUTEIIbHOE
YHUCJIO €CTh IPEAEI MOCIENOBATEIBHOCTA PALIMOHAIBHBIX YHCEII, CYLIECTBOBAHUE KOPHS HATy-
PaJbHOM CTENEHH U3 MOJIOKHUTEIBHOTO JEHCTBUTEIBHOTO YHCIIA, €AMHCTBEHHOCTh NOpsKa B R,
TeopeMa O JIBOWHOU IOCIEA0BATEIBHOCTH, TEOPEMA O CEUeHUH. HenmpoTuBOPEUnBOCTE U KAaTEro-
PUYHOCTh AKCMOMATHYECKOM TEOPUU AEUCTBUTENBHBIX YKcell. [IoHATHE O p-aAu4YeCKUX YHCIIax.
6. AKkcMmoMaTH4ecKasi TeOpHs KOMIICKCHBIX YK CeT

IlepBruHble TEpMHUHBI U aKCMOMBI. CBOMCTBAa KOMIUIEKCHBIX YHCEN. TeopeMsbl O MOpSAJIKE
Ha C. HenmpoTHBOpEUYNBOCTh M KATETOPUYHOCTh AKCUOMATUYECKON TEOPUN KOMIUIEKCHBIX YMCEIL.

7. JInHeiiHbIe AJreOpbl HAL MOJIAMH

Jlunelinple anreOpsl Hajg mojeM. basuc u paHr nuHelHoM anreOpbl. JIuHeliHble anreOpsl
KOHEYHOI'0 paHra HaJ IMoJeM KOMIUIEKCHBIX yucell. JInHelHble anredpbl KOHEUHOTO paHra Hajl
noJjeM JelcTBUTeNbHBIX yncel. Teopema @pobenuyca. [Tonsrue o Teopeme Kamu.

4 METOANYECKHUE PEKOMEHJIALIUU (YKA3ZAHUA) IJIA CTYAEHTOB 110
N3YYEHUIO JTUCIUITJIMHBI

4.1 O0mme MeToANYECKHE PEKOMEHIAMHI
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CornacHo y4eOHOTO TUIaHa OpraHu3alusl y4eOHOM eI TeNbHOCTH 0 AucuuIumHe «Yucio-
BbI€ CHCTEMbI» MPEIyCMaTPUBACT ClIeAyomune (popMbl: JIEKIUs, MPAKTUYECKOe 3aHATHE, CaMo-
CTosiTeNbHAs paboTa, KOHTPOJbHAs paboTa. YcCIenHoe u3ydeHue Kypca Tpedyer OT CTyJeHTOB
MOCEIIEHUS JeKIUI, aKTUBHOM pabOThl HA CEMUHApax, BBIMOJIHEHHS BCEX Y4eOHBIX 3aJaHUN
[IPENo1aBarelis, 03HAKOMJICHHUs] OCHOBHOM U JIOIIOJIHUTEJIBHOM JINTEPATypPOH.
4.2 Metoauyeckue peKOMEHIAIMHU 10 MOAT0TOBKE K JeKIUAM

Kypc nexumii cTpouTcs Ha OCHOBE YETKUX MOHATUN U (OPMYIMPOBOK, TaK KaK TOJIBKO
IIPU TaKOM IOXO/I€ CTYJEHTHI IPHOOPETAIOT KYIbTYPY a0OCTPAKTHOTO MBILUICHUS, HEOOXOIUMYIO
JUTSI BBICOKOKBAITM(DUIIMPOBAHHOTO CIIEIIUAIMCTA B JIFOOOH OTpaciy 3HaHWH, a TakKe Ha pazbope
TUIIOBBIX 33/1a4 M aJrOpUTMOB HX pemieHus. Heodxonumo nzberatb MEXaHMYECKOTO 3allMChIBa-
HUS TEKCTA JIEKIUHN 0€3 OCMBICIIMBAHUS €TO COJCPKAHMUA.

4.3. MeToan4yeckne peKOMEH/IAIMHU 110 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

IIpu moAroToBKE K MPAaKTUYECKUM 3aHATUSAM CTYAECHT JOJDKEH IIPOCMOTPETh KOHCIEKTBI
JIEKIIUH, PEeKOMEHIOBAHHYIO JIUTEPATypy IO JaHHON TeMme; MOATOTOBHUTHCA K OTBETY Ha KOH-
TPOJIbHBIE BOIPOCHI.

4.4. MeroanuecKkue yKa3aHusl K CAMOCTOSITeIbHOM padoTe CTyIeHTOB
JU1st yCHenrHOro yCBOSHHS JUCIUTUIMHBI HE00X0IMMa MPpaBIIIbHAS OpraHU3aIus camMmo-
CTOATEIbHON paboThl CTYJICHTOB. JTa paboTa JOHKHA CONEPKATh:

—peryisipayto (€KeHeIeIbHYI0) TPOPad0TKY TEOPETUUECKOTO MaTepuaia Mo KOHCIEKTaM
JIEKIMIA U PEKOMEHIOBAHHOM JINTEPATYPE;

—perymsipHylo (eXeHeIeIbHYI0) MOATOTOBKY K MPAKTUYECKUM 3aHATUSM, B TOM YHCIIC BbI-
MOJIHEHUE IOMAIIHUX 3a/1aHUK;

—IOJrOTOBKA K KOHTPOJIbHOM paboTe U €€ YCHEIIHOE BBIIIOJIHEHUE.

B kxadectBe 00Opasia pelieHus 3aau clieyeT OpaTh Te pelieHus], KOTOpbIE TPUBOIUINCH
npenojaBaTesieM Ha JEKUUSAX WIM BBINOJHAJIUCH HA MPaKTHUYECKUX 3aHATUsIX. [Ipu mossieHun
KaKHUX-JTM0O0 BONPOCOB ClieAyeT 00paIiaThes K MPernoaaBaTello B 4ackl ero KoHcyabTauuid. Kpu-
TE€pUEM KaueCcTBa YCBOCHHS 3HaHUN MOTYT CIY>)KUTb aTTECTAIL[MOHHbIE OLIEHKU 10 JUCLMIUIUHE U
TEKYIIHE OLEHKH, BBICTaBIISIEMbIE IIpENoOJaBaTesieM B TeueHue cemectpa. [Ipum moaroroske k
KOHTPOJILHOM paboTe MO OIpeaesieHHOMY pa3jielly AMCUUIUIMHBI MOJIE3HO BBINUCATh OTAEIHHO
BCce (OpMyJIbl, OTHOCSIIIMECS K JaHHOMY pas3fielly, U BCE HCIOJIb3yeMble B HMX OOO3HAUYEHUS.
Taxoke pu NOArOTOBKE K KOHTPOJBHON padoTe cielyeT MPOCMOTPETh KOHCHEKT MPAKTUYECKUX
3aHATUH W BBIIETUTH B MPAKTUYECKUE 3aJaHMsl, OTHOCSIIMECS K JaHHOMY pasneny. Ecnu 3ana-
HUS Ha Kakue — TO TeMbl He ObUIM pa300paHbl Ha 3aHATUAX (WM pEIIeHUs] KOTOPBIX OKa3aJIuCh
HE TMOHATHIMU), CJIEIYyeT 00paTUThCA K Y4eOHON JTuTepaTrype, peKOMEHAOBAaHHOW MperojaBare-
JieM B KauecTBe MCTOYHHMKA cBelleHHil. [1oae3H0 npu moaroToBke K KOHTPOJIbHOM paboTe camo-
CTOSATEIBHO PEIINTh HECKOJIBKO TUIMUYHBIX 33JJaHUH 110 COOTBETCTBYIOIIEMY pa3zeny. B kaxmom
ceMecTpe ImpeaycMaTpuBaeTcs MpoBeIeHHe 0HOM KOHTPOJIbHOM paboTHI.

B Teuenue nmpenogaBaHus AUCUUIUIMHBI «UHMCIOBBIE CUCTEMBI» B KauecTBe (HOpM TEKyIlel aT-
TECTaLlMH CTYJICHTOB UCIIOJIb3YIOTCS Takue GopMbl Kak, koMibioTepHsblid Tect (CO0 BITIY).
4.5. Meroanueckue yKa3aHus K 3a4eTy

Pabouas mporpamma COJEpXHUT NPOTrpaMMy 5K3aMEHOB U 3au4€TOB, KOTOpas MO3BOJMT
Hauboznee 3(h(PeKTUBHO OpraHU30BaTh MOATOTOBKY K HHUM. DTO MPOIECC, B TEUEHHE KOTOPOIO
IPOBEPSIIOTCS TOJIyUEHHbIE 3HAHUA 32 KypC (CeMecTp): ypOBEHb TEOPETUUECKUX 3HAHUN; Pa3BH-
THE TBOPYECKOTO MBIIUICHHUS; HABBIKM CAMOCTOSATEIbHON pabOThl; yMEHHE CUHTE3UPOBATh MOJIY-
YEHHBIE 3HAHUS U IPUMEHSATH UX B PELICHUE NPAKTUYECKUX 3a]1a4.

YueOHO-MeToANYeCKOe o0ecTieYeHne CaMOCTOSITeIbHOMH padoThI
CTYACHTOB 110 JUCIHUIIJIMHE

HanmeHoBaHue ®opMbl/BHABI KonunuectBo
pasnesa (TemMbl) CaMOCTOSITEJIbHOM 4acoB, B
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padoTbI COOTBETCTBMH C
Y4eOHo-
TeMaTHYeCKUM
IJIAHOM

1. | Tema 1. AkcuoMaruyeckasi TeOpusi [ToaroToBka Kk cCeMUHAPCKUM 2
HATYpPaJIbHBIX YHCEI 3aHSATHSIM.

2. Tema 2. YniopsimoueHHbIE MHOXKECTBA
U CUCTEMBI. AKCHOMaTH4eCcKast HozroroKa K CeMHHapCKHM 6
TEOPHsI LIEJIbIX YHCEI SAATHIM.

3. | Tema 3. AkcuomaTtnueckas Teopus Konrponsnas padora (nuce- 6
PaLMOHATIBHBIX YHCEI MEHHBII KOHTPOJIb)

4. | Tema 4.IlocnenoBaTenbHOCTH B [loaroroBka Kk cEeMHUHAPCKUM 6
HOPMHPOBAHHBIX MOJISAX 3aHATHUSIM.

5. | Tema 5. AkcuomaTnueckas Teopus Konrtponsnas padora (muce- 6
JIeMCTBUTENIbHBIX YUCEI MEHHBII KOHTPOJIb)

6. | Tema 6. AkcuomaTruueckas Teopus [loaroroBka Kk ceMHUHAPCKUM 6
KOMILJIEKCHBIX YMCEI 3aHATHUSIM.

7. | Tema 7. JIunelinblie anre6ps! Hajx no- | [loAroroBka Kk cEeMHUHAPCKUM 4
JSIMH 3aHATHUSIM.
UTOoro 36

5 IPAKTUKYM 110 JUCHUIIJIMHE
Tema 1. AkcuoMarnyeckasi TEOpHs HATypaIbHBIX YUCEI

3anstue Nel (2 gaca)
DopMyIUpOBKa aKCMOMATUYECKOM TEOpHH HaTypajbHBIX uucesl. CBOMCTBA CIOKEHUS U YMHO-
JKEHUS HaTypaJbHbIX 4Kcell. Teopemsl, IOATOTaBINBAIOIINE BBEACHHUE Nopsaka Ha N. Omnpene-
JeHue U cBoicTBa HepaBeHCTB Ha N. TeopeMma o cyliecTBOBaHUM HaUMEHBILETO U HAauOOJIbILIETO
AJIEMEHTOB B MOJMHO)KECTBAX HATYpPAIbHBIX YUCEN. BECKOHEUHOCTh MHOYKECTBAa HATYPaJbHBIX
ymces. HarypanbHble KpaTHBIE U CTETIEHU JIEMEHTOB MOJIYIPYMIIbI, X CBOICTBA.
Jlureparypa:
1. CmonuH, F0.H. Yucnossie cuctemsr / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009. —
112 c.
2.  Jlapun, C.B. Hucnossie cuctemsl / C.B. Jlapun. Yue6. [TocoOue st cTy/. e, By30B. —
M.: U3parensckuii neHtp «Akanemus», 2001. — 160 c.
3. Kupnmios, A. A. Uto Takoe gucio? / A.A. Kupmios. — M.: Hayka, 1993, 79 c.

3anstue Ne2 (2 gaca)

KaTeropu4HocTh aKCHOMAaTHYECKON TEOPUHU HATypalbHBIX urcen. OnpeaeneHue, CylniecTBOBaHHE

Y €IMHCTBEHHOCTh CYMMBI U TIpon3BeeHus. Akcnomatrka [leano. DkBUBaIeHTHOCTh OBYX (op-

MYJIIPOBOK aKCMOMAaTHYECKOW TEOPUH HaTypanbHbIX ynces. He3aBucumocTs akcroMm [leano.

Jlureparypa:

1. CmomuH, F0.H. Yucnossie cuctemsr / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009. —
112 c.

2. Jlapun, C.B. Yucnossie cucremsl / C.B. Jlapun. Yue6. [Tocobue ans ctyn. nen. By30B. — M.

N3patensckuii neHtp «Akagemusi», 2001. — 160 c.
3. Kupnmios, A. A. Uto Takoe gucio? / A.A. Kupmios. — M.: Hayka, 1993, 79 c.

3ansTue Ne3 (2 yaca)
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He3aBucuMOCTh aKCHOMBI MHAYKIIMU U €€ poiib B apudmMeTrnke. DKBUBAICHTHOCTh aKCHOMBI MH-
IYKIIMH U TEOPEMBI O HAUMEHBILIEM JIEMEHTE.
Jlureparypa:
1. CmomuH, F0.H. Yucnossie cuctemsl / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009. —
112 c.
2. Jlapun, C.B. Uucnossie cuctemsl / C.B. Jlapun. Yueb. [Tocobue mis ctya. nen. By3oB. — M.:

W3narenbckuit nenTp «Akanemusi», 2001. — 160 c.
3. Kupwmios, A. A. Uto takoe uucio? / A.A. Kupumios. — M.: Hayka, 1993, 79 c.

Tema 2. YnopsiioueHHbIe MHOKECTBA M CHCTEMbI. AKCHOMATHYECKAS] TEOPHS IeJIbIX YHCe
3ansatue Ned
Onpenenenue ymopsiIOYeHHOr0 MHOKECTBA, YIOPSI0UYESHHOU IPYIIIHI,
YIOPSA0YEHHOTO KobIlla. CBOWCTBA 3JIEMEHTOB JTUHEIHO YIOPSIOYEHHOTO KOJIbLIA.
Kputepuii cymiecTBOBaHMS, OJHO3HAYHOCTH U TMPOJIOJDKEHUS TIOPSIKA B KOJIBIIE.
[Tpumepsl KoJIel] ¢ HEOITHO3HAYHBIM HOPSAIKOM, C HEAPXUMETOBBIM MOPSIIKOM.
Teopema 0 €eTMHCTBEHHOCTH TMOPSJIKA B MTOJIYKOJIBIIC HATYPATLHBIX YHCEI.
Jlureparypa:
1. Monwus, @. 3. Uncnossie cucremsl / @. 3. MonuH. — HoBocubupck: Hayka, 1985. — 123 c.
1938. - 186 c.
2. Kupmmios, A. A. Uro Takoe uuciio? / A.A. Kupwmuios. — M.: Hayka, 1993, 79 c.

3ansTue Neb (2 yaca)
[TepBuuHbie TepMHUHBI U akcHOMBI. CBOICTBA LI€TBIX Uncen. Teopema o mopsiake Ha Z.
HenpoTuBopeunBOCTh U KATETOPUYHOCTH AKCUOMATHYECKOW TEOPHH LIEIIBIX YUCE.
Jlureparypa:
1. Monun, ®@. 3. Yucnossie cuctemsl / @. 3. Monun. — HoBocubupck: Hayka, 1985. — 123 c.
1938. — 186 c.
2. Kupmmos, A. A. Uro Takoe uuciio? / A.A. Kupwmios. — M.: Hayka, 1993, 79 c.

Tema 3. AkcuoMaTHYeCKAsl TEOPHs PAIHOHATBHBIX YHCEN
3anstue Neb (2 gaca)
[T10THOCTP TOJIS PAIIHOHATBHBIX YUCEIL.
HenpoTuBopednBOCTh U KATETOPUYHOCTHh aKCHOMATHUECKON TEOPHH PAIlHOHATBHBIX YHCE.
Jlureparypa:
1. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue0. [Tocobue aiis ctya. nen. By3oB. — M.
N3narensckuii neHTp «Axkanemusi», 2001. — 160 c.
2. MomuH, ®@. 3. Yucnossie cuctemsl / @. D. MomuH. — HoBocubupck: Hayka, 1985. — 123 c.

3. Heuaes, B.W. Yucnossie cucremsl / B.1 Hewaes. — M.: [Ipocsemenue, 1975. —200 c.

Tema 4.Ilocien0BaTe ILHOCTH B HOPMHPOBAHHBIX IOJIAX
3anstue Ne7 (2 gaca)
Onpenenenrie ¥ CBOMCTBA HOPMBI.

CBoiicTBa O9KBHUBAJICHTHOCTH, (I)YHI[aMCHTaJ]LHOCTI/I, CXOAUMOCTH, OrpaHUYCHHOCTH
HOCJ'I@I[OBaTeJ'II)HOCTeﬁ HOPMHPOBAHHOI'O I10JI, JIMHEMHO YIIOPAAOYCHHOI'O ITOJIA, apXUMEI0BCKHU
JIMHENHO YHOPAAOYCHHOTO IMOJIA.

Jlureparypa:
1. Cmomnun, FO.H. Yucnossie cucremsr / FO.H. Cmonun. Yueb. [Tocobue. — M.: Hayka, 2009. —
112 c.



2. ®edepman, C. Yucnossie cucrembl. OcHoBaHuA anreOpsl u aHanuza. / C. @edepman. —
M.: Hayka, 1971. — 440 c.

TeMma 5. AKcHOMATHYECKASl TEOPHS A€ CTBUTEJIbHBIX YU CE

3ansTue Ne8 (2 yaca)
[lepBuuHbIE TEPMUHBI U AKCUOMBI.
CBoiicTBa IEUCTBUTENBHBIX YHUCEN: ACHUCTBUTEIBHOE YUCIIO €CTh Mpees MOCIeA0BaTeIbHOCTH
paloHaIbHBIX YUCEJI, CYIIECTBOBAHNUE KOPHS HAaTypalbHOW CTENEHU U3 MOJIOKUTEIBHOTO Jei-
CTBUTEJIBHOTO YHUCJIa, CIUHCTBEHHOCTH MOpsiika B R, Teopema o ABOWHOI MOCIeI0BaTEIHbHOCTH,
TEOpeMa O CEYCHHH.
3ansarue Ne9 (2 gaca)
HenpoTuBopeynBoCTh U KATErOPUYHOCTh aKCHOMATHYECKON TEOPHH JIEHCTBUTENbHBIX YHCET.
[TonsiTHE O p-aIMYECKUX YUCITAX
Jlureparypa:
1.  Jlapun, C.B. Uucnossie cuctemsl / C.B. Jlapun. Yueb. [Tocobue st cTy. mes. By30B. —
M.: U3narenbckuii eHTp «Akagemusi», 2001. — 160 c.
2. Momun, ®. D. Yucnossie cuctemsr / . D. MonuH. — HoBocubupck: Hayka, 1985. — 123
c.

TeMa 6. AkcHOMATHYECKASl TEOPHUSI KOMILIEKCHBIX YHCeJI

3ansatue NelO (2 gaca)

[lepBUYHBIC TEPMUHBI U AKCHOMBI.

CBoiiCTBa KOMILICKCHBIX YHCE.

Teopemsl o nopsike Ha C.

HemnpoTuBopeunBOCTh U KATETOPUIHOCTh AKCHOMATHIECKOW TEOPUU KOMITICKCHBIX YHCEIT

Jlureparypa:

1. CmonuH, F0.H. Yucnossie cuctemsl / FO.H. Cmonun. Yue6. [Tocobue. — M.: Hayka, 2009. —
112 c.

2. Heuaes, B.W. Yucnossie cuctemsl / B.M Heuaes. — M.: [IpocBemenue, 1975. 200 c.

3. Kupuiios, A. A. Yto Takoe uncno? / A.A. Kupumnos. — M.: Hayka, 1993, 79 c.

Tema 7. JInneiinbie aare0pbl HaJ MOJAMMA

3anstue Nell (2 gaca)

Jlunelinble anredps! HaJ mojeM. baszuc u paHr nuHeiHo# anreOpsl. JInHeliHble anreOpsl KOHEU-
HOT'O paHra HaJl MojeM KOMIUIEKCHBIX uucell. JInHeliHble anredpbl KOHEYHOIO paHra Haj MoJieM
neicTBUTENbHBIX uncen. Teopema @pobennyca

Jlureparypa:
1.  Kanrop, N.JI. ConogoBaukoB A.C. I'unepkommnekcusie uncna / U.JI. Kantop. — M.:
Hayka, 1973. - 144 ¢
2.  Tontpsruwn, JI.C. O6o6menus uncen / JI.C. ITontpsrun - M.: Hayka, 1986, c.177.

6 IMJAKTUYECKHUE MATEPHAJIBI 1JI51 KOHTPOJISI (CAMOKOHTPOJIS)
YCBOEHHOI'O MATEPHUAJIA

6.1 OneHoYHbIE CPECTBA, MOKA3ATEJH U KPUTEPUH OLIEHUBAHUS KOMIIETEHIIUH

HNupexc

KOMITe OunenovHoe IToxa3arenn Kputepun onenuBanus
CpeacTBo OLlCHUBAHMS c¢opMHPOBAHHOCTH KOMITIeTEHIM A

TeHUHMH

YK-1, IIncemenHas Husknii KonTponbHast paboTa He 3aCUUTHIBACTCH,
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[1K-2

KOHTPOJIbHAS
paborta

(HEYIOBIIETBOPUTEIILHO)

€CIIU CTYJIEHT:
1) nomycTun 4nucio omubOK U HEOYETOB,
MIPEBOCXOJIALIEE HOpPMY, IpU KOTOPOH
MOXET ObITh JOCTUTHYT ITOPOTOBBII MOKa-
3aTellb;

2) WM eciaM MPAaBUIBHO BBIOJHWI MEHEE
I10JIOBUHBI PabOTBHI.

[ToporoBssiii
(Y1OBIETBOPUTEIIBLHO)

CTyneHT mpaBUJIBHO BBIMIOJIHUII HE MEHee
MIOJIOBUHBI pabOTHI MJIH JIOMTYCTHUIL:

1) He Gosee ABYX IpyOBIX OIMIHMOOK;

2) wiu He Ooyiee OAHOW TrpyOOW M OJHOMN
HErpyOoi OIMOKH U OJTHOTO HEJI0UEeTa;

3) wimu He Ooinee IBYX-TpeX HETPYyObIX
OIIIHOOK;

4) nnu ogHOW HerpyOoi OmMOKH U Tpex
HE/I0YETOB;

5)unu mpu OTCYTCTBUU OHIMOOK, HO IpH
HAJIMYUU YETHIPEX-TATH HEJT0UYETOB.

bazoBsrii (xoporo)

CTyzneHT BBINOJHUI PadOTY MOJHOCTHIO,
HO JIOIIYCTHJI B HEH:

1) He Gonee omgHON HerpyOoil OIMHMOKH U
OJTHOTO HEJI0YeTa;

2) unu He OoJee NBYX HEJOYETOB.

Bricokwuii (0TIM4HO)

Crynent 1) BbimosiHuMA paboty 6e€3 ouu-
OOK M HEJIOYETOB;
2) nomycTuil He OoJiee OJTHOTO HEel0YeTa.

THH;

6.2 HpOMe)KyTO‘IHaﬂ arTTecTanus CTYACHTOB 10 TUCHUIIJIMHE

IIpomexxyTouHast arrecTanys SBISIETCS NPOBEPKOM BCEX 3HAHWM, HABBIKOB M YMEHUU
CTYACHTOB, MPUOOPETEHHBIX B MPOLECCE U3YUECHUS AUCHUILTUHBI. POPMOI MPOMEKYTOUHOM aT-
TECTAIMH 110 AUCLUUIUIMHE SBISETCS 3a4€T/3K3aMeEH.
Jl1s OLlCcHUBaHUS PE3YJIBTATOB OCBOCHUS AUCLUIUIMHBI IIPUMEHSETCS CICAYIOIINUE KPUTe-
pYH OLICHUBAHMSL.

Kpurepun oueHuBaHMs YCTHOIO OTBETA HA IPAKTHYECKOM 3aHATHH,

ceMHHape

Pa3BepHyTHII OTBET CTYACHTA JOJDKEH MPENCTABIATE COO0M CBA3HOE, JIOTHYECKH TIOCIIe-
JOBATEeNbHOE COOOINEHNE HA 33aJaHHYI0 TEMY, MOKa3blBaTh €0 YyMEHUE MPUMEHSThH OIpeese-
HUs, ITpaBrJia B KOHKPETHBIX Cly4dasX.
Kputepuu ornieHuBaHwus:

1) moMHOTY U MPaBUIBLHOCTH OTBETA;
2) cTeneHb OCO3HAHHOCTH, TOHUMAHUS H3y4E€HHOTO;
3) s3pIKOBOE O(DOPMIICHHE OTBETA.
OueHKa «OTJIUYHOY» CTABUTCS, €CIIH:
1) CTyACHT TOJTHO M3JIaraeT MaTepHual, JaeT MPaBHILHOE ONpeeiieHue OCHOBHBIX TOHS-

2) oOHapy>XMBaeT MOHUMAHUE MaTepualia, MOXET 0OOCHOBATh CBOW CYXKICHUS, IMPUMeE-
HUTH 3HAHUA HA NPAKTHUKE, IPUBECTU HCOGXOI[I/IMBIC MMPpUMCEPLI HC TOJIBKO U3 yq66HHKa, HO U Ca-
MOCTOSITEIBHO COCTaBJICHHEIC;
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3) uznaraer Martepual Mociae0BaTeNbHO U MPABHIBHO C TOYKU 3PEHUSI HOPM JIMTEPATyp-
HOTO SI3BIKA.

«XOPOIIO» — CTYJEHT JIaeT OTBET, yIOBJICTBOPSIONINIA TEM K€ TPEOOBAHUAM, YTO U IS
OTMETKH «5», HO TONycKaeT 1-2 ommOKH, KOTOPBIE CaM K€ HCIIpaBisieT, U 1-2 Hegodera B 1O-
CJIEIOBATEIILHOCTH U SI3BIKOBOM O(OPMIICHUH H3JIaracMoro.

«yJ0BJIETBOPUTEJIBHO» — CTYJECHT OOHAPY)XMBAET 3HAHWE M MIOHUMAHHE OCHOBHBIX IT0-
JIOKCHUH TaHHOU TEMBI, HO:

1) u3maraetT MaTepuall HEMOJIHO U JIONYCKAaeT HETOYHOCTH B ONPENCICHUN TOHATHH WIH
(dbopMyIHpOBKE MPABUI;

2) HE yMEET JOCTaTOYHO TIIyOOKO M J0Ka3aTeIbHO 000CHOBATH CBOM CYXKICHUS M IIPHUBE-
CTH CBOU IIPUMEPHI;

3) u3naraetr MaTepHall HETOCIe0BaTEIbHO M JOMYCKAEeT OMUOKH B I3BIKOBOM Oopmiie-
HHMH H3/1araeMoro.

OneHka «HeyI0BJEeTBOPUTEIbHO» CTaBUTCS, €CIM CTYACHT OOHapy>KUBaeT HE3HAHUE
OOJIBIICH YacTH COOTBETCTBYIOIIECTO BOIMPOCA, JIOMYCKAET OMMUOKHA B (DOPMYIIHPOBKE OIpeeie-
HUW U TpPaBUJI, UCKAXKAIOUINE UX CMBICI, OECIOPSIA0YHO M HEYBEPEHHO H3JlaraeT Marepuall.
OueHka «2» OTMEUaeT TaKkue HEAOCTATKU B IMOATOTOBKE, KOTOPHIE SBIISIIOTCS CEPHE3HBIM Ipe-
MATCTBUEM K YCHEIIHOMY OBJIaJICHUIO MOCIEAYIOIINM MaTEPUATIOM.

Kpurepun oueHuBaHusi KOHTPOJbHBIX PadoT

OneHka «OTJIMYHO» CTaBHUTCS, €CIIH CTY/CHT:
1. BemoaHWI paboTy 6€3 OmMO0K U HET0UYCTOB;
2. MOIMyCTHIT He O0Jiee OTHOTO HEJ0YeTa.

OneHka «XOpoOUIO» CTaBUTCS, €CIU CTYACHT BBIMOIHUI pabOTy MOITHOCTHIO, HO JIOMYCTHI B
HEH:

1. He Gonee o/1HOI HETPYOOI OMIMOKHU M OJHOTO HEOYETa;

2. unu He 6oJiee ABYX HEJ0UETOB.

OneHka «yA0BJETBOPUTEIBLHO» CTABUTCS, €CJIA CTYJCHT NMPABHIHHO BBIMOJHUI HE MEHEe I10-
JIOBUHBI pa0OTHI WU IOMYCTHUIT:

. He Oosee IBYX IpyObIX OMINOOK;

. WM He O6oJiee oHOM TpyOoii U 0THOM HErpyOOl OMIMOKY U OJJTHOTO HEJ0YETa;

. WM He 6oJjiee IBYX-TpeX HerpyobIX OLUINOOK;

. WM OHOM Herpy0oii OMMOKH U TPeX HEeIOUETOB;

. WJIM TIPU OTCYTCTBUHU OIMIUOOK, HO MPH HATMIWH YETHIPEX -TISITH HEJIOUCTOB.

DN AW N =

OlIeHKa «HeyIlOB.HeTBOpPlTe.]IbHO» CTaBUTCs, €CIIN CTy,HeHTZ

1. momycTui 4mMcio OMMOOK W HEOUETOB MPEBOCXOJAIIEe HOPMY, TIPU KOTOPOH MOXKET OBITh
BBICTaBJICHA OIICHKA «3»;

2. WM €CIIH MPABUIIHHO BBITIOIHIII MEHEE MOJOBUHBI PAOOTHI.

Kpurepun oneHuBanus Ha 3auyere
O1eHKa «3a4TEHO» BBICTABISACTCA CTYACHTY, €CIIN:

® 33/1aHUs, pa3MeIlleHHbIe B DIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeIbHON cpee
BI'TIY Beimonnens! Ha 60 u 60s€e MPOLIEHTOB;

® OH MMEET MOCEMAeMOCTh MPAKTUYECKUX 3aHITUN HE MeHee 60 MPOLEHTOB.

e OlleHKA «HE 3aYTEHO» BBICTABIIACTCS CTYACHTY, €CIIH:

® 33/1aHus, pa3MeIleHHbIC B DIIEKTPOHHON HHPOPMAIIMOHHO-00pa30BaTeNbHON cpee
BI'TIY BbeimonHEHbI MeHee ueM Ha 60 POIEHTOB;
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® OH HMEET MOCENIaeMOCTh MPAKTUYECKUX 3aHATHI MeHee 60 MPOIEHTOB (UCKIIOUEHNE
COCTaBJISIIOT CTYJEHTBI, MPOMYCTUBIINE 3aHATHS 110 YBAKUTEIBHON NpUYNHE: 00JIe3HHU,
y4acTusl B 3HAYUMBIX JJISl By3a MEPONPUATHUAX, TAKUX KaK ydacTUE B OJUMIINAaX 10
pOUITIO U T.11.).

6.3 TunoBble KOHTPOJILHBIE 32 IaHNUSI HJIH MHBbIE MaTePHAJIbl, HE00X0IUMBbIE J1JIsI
OIIEHKH Pe3yJIbTATOB OCBOEHUS THCHHUILINHBI

KOHTPOJIBHAS PABOTA

Bapmuanr 1
1. Ilycts P, = {<m, n>|m,n eN} . Onpenenum Ha P1 otHOwmIEHUs @, ® u ~. Jlns mro-

Obix anemenToB (m,n),(k,1) u3 Pi:

(m,n) @ (k,1) = (m+k,n+1)

(m,n) ®(k,1) = (mk + nl, ml + nk)

<m,n> ~ <k,l> < m+l=k+n
Amsrorcs mu @ u @ Ha P1 anrebpanveckumMu onepanusimu?
KakoB panr kaxmod u3 3TuX omnepanuii? BBIMONHSIIOTCA JIM acCOLMATUBHOCTh, KOMMYTATHB-
HOCTh Ka)KJI0 OMHApPHOM oreparuu?

JuctpubytuBHO 1 @ OTHOCUTENHbHO D ?
CylecTBYIOT 11 HEHTpalbHbIE JIEMEHTbl OTHOCUTEIbHO Kakaoi u3 onepauuii? Cokpa-

TUMBI JIU 3TU omneparuu? SBnsercs au cucrema <P1 ,®,®> - MOJIYKOJIbLIOM? KOJIbLIOM? TenoM?

PG(I)HGKCI/IBHO JIX, TPAH3UTUBHO JIK, CUMMCTPHUYIHO JIM OTHOIICHUC "~"? SIBnsieTcs M OHO
OTHOIICHHUECM nopﬂzu(a? SKBUBAJICHTHOCTH? MOHOTOHHO JI 3TO OTHOIIIEHHUE OTHOCUTEIbHO @ u
®?

2. Mycts P, = {<a,n>|a eZ,n eN} .Ecmu (a,n),(b,m) P,, T0
<a,n> ® <b, m> = <am + bn, mn>
<a,n> ® <b,m> = <ab,mn>
SIBRSAIOTCS I CUCTEMBI <P2 ;(—B>,<P2 ;®> -MONyTpynmamMu? rpynmnamMu’?

KommyTtatuBabel mu @ u & ? fBnsercs nu cucrema <P2 ;®,®> HOJIYKOJIBLOM? 1TosIeM?

Onpenenum Ha P2 otHomenue o : (a,n)w(b,n) <> am = bn.

KakoB panr otHoueHus: ®? SBasieTcs M OTHOIIEHUE (O OTHOIIEHUEM KBUBAJICHTHOCTH? MOHO-
TOHHO JIU OHO OTHOCHUTEJILHO @ WM OTHOCUTENILHO & ?

3. Ilycts P :{<a,b>

a,b ER} . Ompenenniv @ u @ Ha P3 cneayromuMu COOTHOIICHUS-
MU:

<a,b>@ <c,d> = <a+ c,b +d>
(a,b)®(c,d) = (ac — bd,ad + bc)

a) [TpoBepuTh, SABISAIOTCS JTU CUCTEMBI <P3 ;@>,<P3 ;®> noayrpynmnamu. KoMmmyTaTuBHBI 11 OHU?

b) Haiitu 0, e - anemenTsl P3 Takue, 4ToOBI /IS JIIOOOTO DIIEMEHTa ., TIPUHAJIeKAIIETro P3,
BBITIOJTHSUTHCH PaBeHCTBA: 0D 0 =0 @ a=a,a®e= e® a = a.
¢) Pemmts Ha P3 ypaBHenue: X>@® e = 0.

d) SIBastercs i cucrema <P3;(-B,®> KOJIBIIOM? T10J1EM?

e) JlokazaTp, 4T0 A1 JF0OBIX 3JIeMEHTOB o # 0, B u3 P3 ypaBHeHHE o0 ® X = [3 pa3pemmmo B Pa.
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( )
B o

Iycts K = ( = a)‘oc,ﬁ eCy. Jlokasars, uto cucrema (K;+,) - Kompuo. KoMMyTaTuBHO 11

-B

oHo? SIBnsiercst i Konblo (K;+,-) Tesom? mosem? Jlokasats.

I+1 5-1 2 1
Pemnts Ha K ypaBHEHue: X = .

4. Matpuily Buaa, ,rne o,fe Cuecmnm o =a+ bi, To &% =a - bi, Ha30BeM KBa-

TEPHUOHOM.

S5—i 1-i i 2
10 i 0 0 1 0 i
e & =lo 1) %70 —if %71 of %7l o

Jloxa3zatk, uto s moboro ( € K cymecTByer eqMHCTBEHHAs YeTBepKa <I1, 2, I3, [+ > R* ta-
Kag, 4To ( = r1e1 + r2€2 + r3e3 + rs€4.
CocTaBuTh TaOIMIy YMHOKCHHSI DJICMEHTOB €1, €2, €3, €4.
5. Ilyctp <K;+”> - Teno, el, €2, €3, e4 —anementsl K, o61agaroIye CBOMCTBAMU :
g moboroanms K o -el=el-a=a;
e3-e2=-e2-e3=-¢e4;
e22=e32=-cl

CocTaBuTh TaOJIMIly YMHOKEHUS JICMCHTOB €1, €2, €3, e4. [[poBepuTh, COBIAAACT JI OHA C Tab-
nunei 3agauu 4.

Bapuanr 2

1. Ilycrts O - m000i KOMIUJIEKCHBIM KOPEHb YpaBHEHUs X3 = 2,
2
Q(6) = {ao +a,0+a,0 ‘ao,a1 ,a, EQ}
IToxazatb, uro Q(0)= <Q(6);+,-,0,l> -1oJIe, €CNIi +, * — CIO0KCHHE U YMHOKEHHE KOMILIEKCHBIX
YHCEIL.

F= {{an}n‘{an}n:N — Q,{an}n - (bsz[aMeHTanLHa;I}

tan), ®{ba, ={a, +ba),
tanf, @10}, = fan b},

SBasercs MM cucrema <F;€r),®> nojaykoiaboM? koieoM? Tenom? noneM? Jlokazats. Cyie-
CTBYIOT JIM HEUTPAJIbHBIC JIEMEHTHl OTHOCUTEIILHO KaXKJI0M M3 OMepaluii U €CJIH J1a, TO Kakue?

2. Ilycte

Bynem roBoputh, 4TO JBE MOCIEIOBATEIILHOCTH {an} ,{bn} n3 F HaxomsaTcs B OTHONIIEHHUH
n n

"~". eCIIM TOCIeIOBATENLHOCTD {an - Dn}n — HyneBas. SIBnsercs nm oTHOmEHUE "~" SKBUBAJICHT-
HOCTBIO?
MOHOTOHHO JIM 3TO OTHOIIEHUE OTHOCUTEIBHO + U - ?

3. Omnpenenum Ha P3 otHomenue ">". ITycTh (a,b).(a",b") € Py
<a,b> > <a’,b'> <(a>a)v(a=a'&b>b’)
SIBnsieTcs i OTHOIIIEHUE >, OMpeeTIeHHOe Ha P3, SKBUBaIEHTHOCTHIO? TIOpsIKOM? MOHOTOHHO
JIK 3TO OTHOLIEHHE OTHOCUTENBHO @D , ®, BBEJIEHHBIX B 3a1aue 3?7 Eciu > nopsaok, TO CTPOr JIu

OH? HECTpOT JI1 OH?
4. Tlyetb N'={<n,x>| n€N, x€(0,1)}; e=<1,0>,
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<m’]‘>’ Xy = 1
<nm, y>, x=0
<n,x> ® <m, y> =
<n,l>, x=1
[TpoBepHTh BBIMOIHUMOCTh KaXKJI0H aKCHOMBI aKCHOMATHYECKON TEOPUH HATYPAIbHBIX YHUCET B
cucTeMe <N’;®,®,e> Y BBISICHUTH, KOMMYTAaTUBHBI JIH, aCCOIIMATUBHBI U @® , ® . JIucTpuOyTHB-

(n,x)® <m,y> = {<n +m,x), xy=0

HO 1 ® oTHOCHTENbHO @ ? SIBnsercs mu cucteMa (N’;®,®,e) MHTepHpeTalell akcHoMaTHye-
CKOH TeopHuM HaTypaslbHbIX uncen? Mojaenbro?

a 1
N,:{E >b} e=-,0®B=0a+B,a®B=a-B
5. Ilycts , 1 .
SlBnsiercst u wHTepnperamus (N';®,®,e) MOJENbIO aKCMOMATHYECKOH TEOPUH HATYPATbHBIX
qucen?
Jlokasatb, uto eciii oo € N 1 o0 # €, o cymectByior B,y € N’ Takue, uto o = -y U p 3TOM
B#ey+e.
KonTponbnast padorta Ne2
BapuanTt 1

1. Pemwuth Ha MHOKECTBE HATYpaJbHBIX YHCEI:
a) x2=2;b)x*=3;c)x?=x; d)3a=a%e)xy=1;f)xy=x.
2. Ha mHOXecTBe HaTypaJbHBIX YHCEN HAMTU BCE PELICHUS KaXI0TO U3 ypaBHEHUI:
a)4x=4y+1; bya+b=2;¢)2n+1=2x; d)x*+y>=5.
3. Bemuwmcmurs: 2+3; 3+5; 2.3; 3.7.
4. Tlycts a, b, n € N. Jloka3zarh CripaBeITUBOCTh CIECAYIOMINUX YTBEPKICHUMN:
1. a+a=b+b =a=b,
a>2=3(kkeN)a=3k va=3k+1va=3k+2,
d(xe N) (a + 1)-a = 2x,
n>1=3(xeN) n=2x vn=2x+1,
nz1=3(xeN) (h—-1) - n=x+X,
nz1l=3(xeN) (h—-1)-n-(n+1)=3x
5. Ilyctba,b,n € N Jloka3aTh cCipaBeUIMBOCTh CIEAYIOIIUX YTBEPKICHHI:

ook wd

1. a>b=a">b",
2. a'>b"=a>h,
3. lab<a,
4, n#l,nz2=2">2"n+1.
Bapuanr 2
1. I[OKaSaTB, 4qTO AJIA JIFOOBIX HaTypaJbHBIX a4, b, n, m ClIpaBCJIMBbI PABCHCTB
a)an.am=an+m, b)(an)m=anm, c)(a-b)n=an.bna:
2. [lycts a, b, n, m - HaTtypaibHbIe uncia. Jloka3aTh, 4TO CIpaBEJIMBbI CIEAYIOLINE CBOM-

CTBa KpaTHbBIX: @) (NM) * a=n * (M * a),

b)(n+m)*a=n=*xa+m=a,

c)nx(@a+b)=n=xa+n=*h.
3. CdhopMynupoBaTh U JI0Ka3aTh YCJIOBHS CYIICCTBOBAHMS U COBIAJCHUS JICBBIX U MPABBIX
YacTel paBEHCTB Ha MHOXKECTBE HATYPAJIbHBIX YHCEI:

a)(atb)-c=a+(b-c), b)(@a-b):c=a-(b:c);
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4. [Mycts a, b, ¢, d € N. I[Ipu ycinoBun cymectBoBanus B N pasHocreii a-b, c-d nokaszare: a >

c, b<d = a-b>c-d,
5. Ilycts a, b, ¢, d € N. lokasats, uro eciau B N cymiecTByroT yactheie a:b, c:d u d < b, a <
,To0a:b<c:d.

6.3.3 Bompocsl k 3a4eTy

1. Axcuomarnueckas TEOpHs HaTypajabHbIX uyncen. Cl0KeHUe U ero CBOMCTBA.

Axcrnomarudeckas TEOpUs HaTypalbHbIX YUCENl. Y MHOXKEHHUE U €ro CBOMCTBA.

3. Teopembl, MOATOTABIMBAIONINE BBEJCHNUE MOPAIKAa HA MHOXKECTBE HATYPaJbHBIX uncen. Teo-
peMa 0 TPUXOTOMHUHU.

4. OmnpeneneHue 1 cBOiCTBa OTHOMIEHHS "O0JIbIIE" Ha MHOXKECTBE HATYPAIbHBIX YHCEIL.

Teopema 0 €IMHCTBEHHOCTH JIMHEMHOIO M CTPOrOro Mopsjka B IOJYKOJbIE HATypalbHbIX

quCcell.

Teopema Apxumesa u TeopeMa O IUCKPETHOCTH HAa MHOKECTBE HATYPaJIbHbBIX YHCEN.

AKcroMaTHuecKasi TeOpUs HaTypallbHbIX yucell. TeopemMa 0 HAaUMEHbIIEM 3JIEMEHTE.

Akcruomaruyeckas Teopus HaTypalbHbIX yncel. Teopema 0 HanOOIbILIEM 3JIEMEHTE.

. Koneunble MHOXECTBA U UX CBOMCTBA. BECKOHEUHOCTh MHOKECTBA HATYPaJIbHBIX YUCEIL.

10 Pa3HOCTh M YaCTHOE HAa MHOXKECTBE HATYpaJIbHBIX YHCEI.

11. Kareropu4HoCTh aKCHOMAaTUYECKOW TEOPUHN HATYPaJIbHBIX YHCEI.

12. He3aBUCUMOCTb aKCHOMBI HHAYKLIUHU U €€ POJIb B apU(PMETUKE.

13. Axcuomatrka [leaHo. DKBUBaJIEHTHOCTh JABYX (OPMYIHPOBOK aKCHOMATUYECKOH TEOPHUH
HaTypabHbIX YHUCEIL.

14. Cucrema axcuom Ileano. Beenpenue cinokeHus 1 yMHOKEHUsI Ha OCHOBE akcruomatuku [lea-
HO.

15. He3aBucumocts akcuom cucremsl [leano.

16. CBoiicTBa yrnops04eHHbIX TOIYTPYII.

17. Teopema 0 HaTypaJbHbIX KpaTHBIX HEHYJIEBOTO 3JIEMEHTA JIMHEHHO CTPOro YIOPsI0UE€HHOU
MIOJIYTPYIIIIBI.

18. CpoiicTBa ymopsA0YEHHBIX TOIYKOJIEII.

19. CpoiicTBa ynopsAa04EeHHBIX KOJIEIl.

20. Teopema 0 TUIOTHOCTH apXUMEIOBCKH JJMHEHHO CTPOTO YIIOPSIOYCHHOTO Tea.

21. Kputepwuii cyniecTBOBaHHS JTUHEWHOTO U CTPOTOTO TIOPSIIKA KOJIBIIA.

22. Kputepuii 01HO3HAYHOCTH JJMHEHHOTO U CTPOTOro MOPsIKa KOJIbIIA.

23. Kputepuii mpoomKeHust THHEHHOTO U CTPOTOT0 IMOPSIKa KOJIbIIA.

24. Axcuomaruueckasi Teopus 1enbIx ynces. CBOWCTBA LEIbIX YHCEN.

25. TeopeMsl 0 MOpsIIKE KOJIbIIA [ETBIX YHCEIL.

26. Kareropu4HocTh akCHOMaTHUECKOM TEOPUH LENIbIX YHUCEIL.

27. HempoTHBOPEYHBOCTh aKCHOMATUIECKOH TEOPUH LIEITBIX YHCEI.

28. AxcuoMaTuydecKkasi Teopus pallMoOHANbHBIX yncelsl. CBOWCTBA pallMOHAIBHBIX YUCET.

29. TeopeMslI 0 MOPSIIKE IO PAMOHATBHBIX YHCEIL.

30. HempoTHBOPEYMBOCTh AaKCHOMATUYECKON TEOPUN PALTMOHAIBHBIX YUCE].

31. KareropugyHOCTh aKCHOMAaTHYECKOIH TEOPUH PAIIHOHATBHBIX YHCEI.

32. Teopema 0 CyIIECTBOBAHUH MOATOJIS JMHEHHO CTPOTO YIOPSI0UYEHHOTO TOJIsI, U30MOP(PHOTO
MOJIIO PaIlMOHATbHBIX YHCEIL.

33. Hopmuposansnsie nossi. [Ipumepst HopM. CBOICTBa HOPMBI.

34. TlocnemoBaTeTLHOCTH B HOPMHPOBAHHBIX TOJSX. TeopeMbl 00 SKBHBAJICHTHBIX MOCIIEIOBA-

TENbHOCTSX.

35. [NocnenoBaTeIbHOCTH B HOPMHUPOBAHHBIX MONSIX. TeopeMbl 0 QpyHIaMEHTATBHBIX M CXOJS-
IIMXCS TIOCTIEI0BATENBHOCTSIX.

36. [TocnemoBaTeIbHOCTH B HOPMHPOBAHHBIX TMOJISIX. TeopemMa 0 BO3paCTAIOIICH W OrpaHUYCH-
HOM I0CIIEOBATEIILHOCTH.

37. CBoIiCTBa MOCTIEOBATEIIFHOCTEH apXUMEIOBCKHU YIIOPSIOUYCHHOTO TTOJIS.

38. Akcuomarudeckas Teopus AeHCTBUTENBHBIX Yicel. TeopeMa o CylniecTBOBAaHHH KOPHSI.

o S

©®~No
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39. Akcuomarudeckas Teopus JeHCTBUTENBHBIX YiCel. TeopeMa o ceueHu .

40. Akcuomatuyeckas Teopus J1eHCTBUTENBHBIX yKced. Teopema o MopsiiKe Mos AeHCTBUTEb-
HBIX yucen. Teopema 0 ABOMHOM IOCIEA0BATEIBHOCTH.

41. KateropuuyHOCTh aKCHOMAaTU4ECKOM TEOPUH JEHCTBUTEIIBHBIX YUCEI.

42. HenpoTHBOPEYMBOCTh AKCHOMATUYECKON TEOPUH JIEHCTBUTEIBHBIX YHCEIL.

43. Akcuomatudeckas TeOpHsi KOMIUIEKCHBIX yucell. CBOWCTBA KOMIUIEKCHBIX YHCEIL.

44. KaTeropyuHOCTbh aKCHOMAaTHYECKON TEOPUH KOMILIEKCHBIX YHCEN.

45. HenpoTHBOPEUMBOCTh AKCHOMATUYECKON TEOPUU KOMIUIEKCHBIX YHCEll.

46. Jluneiinpie anreOpbl KOHEYHOTO paHra HaJ| MOJIEM KOMITJIEKCHBIX YHCEIL.

47. Teopema @pobeHnyca 0 JMHEHHBIX alredpax KOHEYHOro paHra HaJl HoJjeM JIeHCTBUTENbHbIX
YHCEIl.

7 IEPEYEHb HHO®OPMAIIMOHHBIX TEXHOJIOT U, NCIIOJIb3YEMBIX
B NPOIECCE OBYYEHUA

HNudpopmanuoHHble TEXHOJOIrHU — 00yUeHHE B 3JIEKTPOHHON 00pa3oBaTenbHOI cpesie ¢
LEJIbI0 PaCIIMPEHHs JIOCTyIa K 00pa30BaTENIbHBIM pecypcaM, YBEIMYEHHUS KOHTAKTHOIO B3au-
MOJICHCTBUS € IpenojaBaTeiaeM, HOCTPOCHHUS WHIAUBHIYyalbHbIX TPAEKTOPUHN MOATOTOBKHU, 00b-
€KTHUBHOT'O KOHTPOJISI U MOHUTOPUHIA 3HAHUU CTY/ICHTOB.

B o6pa3zoBarenbHOM mpoliecce Mo AUCLUILIMHE UCIOIb3YIOTCS Cleayrolue HH(opMalu-
OHHBIC  TEXHOJIOTHH, SBJISIOIIMECS  KOMIOHEHTaMH  OJEKTPOHHOW  MH(OPMAIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

o Odummanshsii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'60Y BO «bI'TIY »;

e MylbTUMEANITHOE COITPOBOKIACHUE JICKIIUN U TPAKTUYECKHUX 3AHITHI.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJIUIAMMU U JIMIHAMMU C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA

ITpu oOyueHHM JHIl ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBbSI IIPUMEHSIOTCS a/1all-
THUBHbIE 00pa30BaTeNIbHbIE TEXHOJIOIMH B COOTBETCTBUU C YCIOBUSIMH, U3JI0)KEHHBIMH B pa3fel
«Oco0eHHOCTH OpraHu3ali 00pa30BaTENBLHOrO IMpolecca MO 00pa30BaTeIbHBIM IPOTrpaMMaM
JUTSL UHBAJIMJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbs» OCHOBHOM 00pa3oBaTellb-
HOM MporpamMmsl (MCIOJIb30BaHUE CHEIMATIBHBIX YUEOHBIX TOCOOUI U JUIAKTUUYECKUX MaTepHa-
JIOB, CIIEIMATIbHBIX TEXHUUECKUX CPEACTB O0yUYeHUs KOJUIEKTUBHOTO U MHAUBUAYAJIBHOTO MOJIb-
30BaHUs, IPEAOCTABICHHE YCIYT acCUCTEHTA (ITOMOIIHUKA), OKA3bIBAIOIIET0 00YJaloUMMCs He-
00X0IMMYI0 TEXHUYECKYIO MOMOIIb U T.II.) C YYETOM MHIUBUIYyaIbHBIX OCOOCHHOCTEHN o0yua-
IOLIUXCSL.

9 CIIMCOK JIMTEPATYPBI U UH®OPMAIIMOHHbBIX PECYPCOB

9.1 JIuteparypa
1. Cwmomun, FO.H. Yucnossie cuctemsr / HO.H. Cmomun. Yueb. [Tocobue. — M.: Hayka,
2009. — 112 c. (12 3k3.)

2. Jlapun, C.B. Yucnossie cuctemsl / C.B. Jlapun. Yue6. [TocoOue s cTya. men. By30B. —
M.: Uznatenbckuii neHTp «Axaaemusi», 2001. — 160 c. (32 7k3.)

3. Heuaes, B.I. Yucnossie cucremsl / B.1. HewaeB. — M.: IIpocsemenne, 1975. — 200 c.
(10 2x3.)
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4. bnox, A.ILl. Yucnosele cucremsl / A.Ill. biox. Yue0b. ITocoOue a1 1men. MH-TOB IO MarT.
criet. — MuHck: Beimeiim. mkomna, 1982, — 160 c. (12 2x3.)

5. Kantop, U.JI. CononoBaukoB A.C. I'mnepkomiekcusie yucna / W.JI. Kantop. — M.:
Hayxa, 1973. — 144 c. (5 3x3.)

9.2 ba3bl JaHHBIX 1 HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI

1. OtkpsIThiii KOJLICK. MaremaTrka — Peskum mocrtyma : https://mathematics.ru/.

2. Marematuueckue 3Tiobl. — Pexxum pocryma : http://www.etudes.ru/.

3. ®enepanpublii  mopTtann  «Poccuiickoe  oOpazoBanme» — Pexxum  pmoctyma:
http://www.edu.ru.

4. NndopmannonHas cucrema «EnHoe OKHO AOCTyIa K 00pa3oBaTEIbHBIM pecypcam» —
Pesxxum nmocryna : http://www.window.edu.ru.

5. Ilopran DnektpoHHas Oubnuoreka: aucceprauuun — Pexum  jgocryna
http://diss.rsl.ru/?menu= disscatalog.

6. Ilopran  HayyHOHW  3yIeKTpOHHOM  Oubinmoreku —  Pexum  nocrymna
http://elibrary.ru/defaultx.asp.

7. Caiit MunucrepcTBa Haykd M Beicuiero obOpaszoBanuss P®. — Pexum pocrymna

: https://minobrnauki.gov.ru.

8. Caiit @exnepanbHOU CITy>KOBI IO HA/I30PY B chepe 00pazoBaHus U HAYKU. — Pexum 10-
ctyna : http://www.obrnadzor.gov.ru/ru.

9. Caiit Munucrepcra npocsenienus PO. — Pexxum nocryna : https://edu.gov.ru.

10.  Caiit MIIHMO. — Pesxxum goctyna : WWW.mccme.ru

9.3 D/1eKTPOHHO-0UOIHOTEYHBIE PeCyPChI
1. BBC «Opaiit». — Pexxum moctyna : https://urait.ru
2. Tloampen (0630p CMU). — Pesxum noctyma : https://polpred.com/news


http://diss.rsl.ru/?menu
https://minobrnauki.gov.ru/
http://www.obrnadzor.gov.ru/ru/
https://edu.gov.ru/
https://urait.ru/
https://polpred.com/news
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10 MATEPUAJIBHO-TEXHUYECKAS BA3A

Jnst mpoBeneHUsT 3aHATHH JIGKIIMOHHOTO W CEMUHAPCKOrO THUIA, TPYIMIOBBIX U
WHAUBUAYAIbHBIX KOHCYJIbTAlMM, TEKYLUIEro KOHTPOJS U MPOMEXKYTOYHOM aTTecTaluu
UCTIONIB3YIOTCSL ~ ayJAMTOPHUM, OCHAIICHHBIE y4eOHOW MeOenbio, ayJuTOpPHOW JIOCKOH,
KOMIIBPIOTEPOM C YCTAaHOBJICHHBIM JIMIIEH3MOHHBIM CHELHATU3UPOBAHHBIM  MPOTPAMMHBIM
o0eclieueHUEeM, C BBIXOJIOM B 3JEKTPOHHO-OMOIMOTEUHYIO CHUCTEMY W JJIEKTPOHHYIO
nH(popManmoHHO-00pa3oBaTenbHyl0  cpeny  BITIY, MyabTUMEIMIHBIMH  MPOCKTOPAMH,
HKCTIO3UIIMOHHBIMU SKPAHAMH.

CaMocTosiTenbHast paboTa CTyJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHON TEXHUKOHN C BBIXOJOM B 3JIEKTPOHHYIO MH(POPMAIMOHHO-00PAa30BATEIBHYIO CPENY BY-
3a, B CIIELIMAJIM3UPOBAHHBIX J1a00PATOPUSIX MO AUCLUHUIUIMHE, a TAK)KE B 3aJIaX JOCTYIA B JIOKAJb-
Hyto ceTb BI'TIY.

JIuneH3sMOHHOE TpPOrpaMMHOE OOecreyeHre: OIepaliOHHbIE CHCTEMBbl CEeMelCTBa
Windows, Linux; oducusie mporpammbr Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u t.mm.

Paszpaborunk: Anyrus [LI1., kanauaat Gpu3nKo-MaTeMaTHUECKUX HAYK, JOICHT
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11 JIUCT UIBSMEHEHUHA U JONMOJIHEHUM
YTBepxaenne usmenenuit u nonojanenui B PILJI nns peamuszanmuu B 2020/2021 yu. r.

Pabouas mporpamMma AMCHHILTUHBI TIEPECMOTPEHA, 0OCYKICHA U OA00peHa ISl peayin3a-
uu B 2020/2021 yu. r. Ha 3aceganuu kadeapsl GU3NIECKOr0 U MaTEMaTHIECKOTO 00pa3oBaHUs
(mpotokon Ne 10 ot «16» urons 2020 r.).

B PII/] BHECeHBI ceAyrole U3MEHEHUS U IONTOJTHEHUS :

Ne uzmenenus: 1
No cTpanuibl ¢ U3MEHEHUEM: HA TUTYJIHLHOM

JINCTEC

Hcxnrouuts: Bxirouurs:

Tekcr: MMHHCTEPCTBO HAVKHU WU | Texcr: MUHUCTEPCTBO ITPOCBEIIEHU S
BBICIIIET'O OFPA30OBAHUS PO POCCHIMCKOU ®EJIEPALTUN

YTBep:kaeHue usMeHeHHil B padoyeil mporpaMme AUCHMILVIMHBI VIS PeajJiM3aluu B
2021/2022 yu4. r.

Pabouas mporpaMma JUCHUIUIMHBEI IEPECMOTPEHA, 00CYKIeHa M 0J00peHa I pean3a-
ruu B 2021/2022 yu. r. Ha 3acenanuu Kadenpsl GU3NYECKOr0 U MaTEMaTHUYECKOro 00pa3oBaHus
(mpotokon Ne 8 ot «21» anpens 2021 1.).

YTBep:kaenue n3meHenuii u fonojHenuii B PIIJI nis peanuszanuu B 2022/2023 yu. r.
PIT/I nepecmoTpeHa, oOcyxaeHa U ogodpeHa /i peanusanuu B 2022/2023 yueOHOM roay Ha
3acefaHnu Kadenpsl GU3NIECKOro U MaTeMaTH4ecKoro oopasosanus (nmporokon Ne 1 ot 21 cen-
Ts6ps 2022 1.).
B pabouyto nporpamMmy BHECEHBI CIEYIOIINE U3MEHEHUS U JOMOHEHUS:

No uzmenenwusi: 2
Ne ctpanutp! ¢ uamenenuem: 16-17

B Pa3nen 9 BHeceHbI H3MEHEHHUS B CITUCOK JINTEPATYPHI, B 0a3bl TaHHBIX U HHPOPMAI[MOHHO-

CIPaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE peCypChl. YKa3aHbl CChIIKH, 0Oecneyn-
BaIOIIUE JIOCTYI O0YUYaIOIMMCS K AJIEKTPOHHBIM YYEOHBIM U3JaHUSIM U 3JIEKTPOHHBIM 00pa-

3oBarenbHbIM pecypeaM ¢ caiita PI'BOY BO «bI'TIV ».




